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AUTHORS: Smirnov, M. Ve; Ivanovakiy, L. Yee, Loginov, HH. Ae 
Sno 2 ht ee 


NITLE : The Equilibrium Potentials of Titanium in Chloride Melts 
(Ravnovesnyye potentsialy titana v khloridnykh rasplavakh) 


PERIODICAL: Doklady Akademii nauk SSSR, 1958, Vol 121, Nr 4, PP 685-688 
(USSR) 


ABSTRACT ; The authors measured the equilibrium potentials in pure argon 
in a hermetically closed wide test tube of quartz. On the 

bottom of this tube there was an eutectic mixture of lithium 
chloride and potassium chloride. An electrode of titanium 
jodide was fastened to a molybdenum feeder and it was immersed 
in a galt melt of the same composition. The potential of the 
titanium electrode was measured with respect to a lead elec-= 
trode. The results of the measurements, (with respect to a 
chlorine electrode of comparison) are given in a diagram 
which demonstrates the dependence of the electromotive force 
on the temperature for various given concentrations of the 
titanium in the electrolyte. The experimental points agree 
well with straight lines. Another diagram shows the isothermal 

Card 1/3 lines deduced from the above-mentioned results for 700, 800, 
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; 900, and 1000°K. The equilibrium potential of the metallic 
titanium electrode in chloride melts which contain less than 
6 weight % of titanium depends on its molar concentration 
jn the electrolyte according to the following thermodynamical 


equation: 6 O+ 
B= Bay fpa2t * (2,3 RT/2F) 1g [Ti ] ; 


This shows that such melts contain ions of divalent titanium 
and behave as ideal solutions. fhe quantity Eng /ni2+ may 


be found from the above-mentioned experimental data, 
Eng /mi2t = (-2,371 + 6,09610°91)¥ is obtained with respect 


to the chlorine ele 

isobaric potential for the composition of 

dichloride from the elements the equation 
AZ = (-109 360 + 27,03 7) cal/nol Ticl, may be used- There 


3 of which are Soviet 


ctrode. For the calculation of the 
the liquid titanium 


are 4 figures and 12 references; 
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Smirnov, M.V., and L. Ye. Ivanovskiy (Institute of Chemistry, Urals Branch, 
Academy of Sciences USSR). Electrolysis of a Chloride Bath With Titanium 
Monoxide Anodes, p. 100. Titan i yego splavy. VyP> Tl: Metallurgiya titena 
(Titanium and Its Alloys. No. 2: Metallurgy of Titanium) Hoscow, Izd-vo AN 
SSSR, 1959. 179 pe 
with sources of titanium; production of 
and titanium shest; slag composition; 
determination of titanium content in slags; and othsr related matters. ‘fhe 
sources of titanium discussed are the complex sillimanite ores of the Kyakhtin- 
skoye Deposit (Buryatskaye ASSR) and certain aluminum ores of Eastern Siberia. 
One paper explains the advantages of using ilmenite titanium slags for the pro- 
duction of titanium dioxide by the sulfuric acid method. Production of metallic 
titanium by thermal reduction processes (hydrogen, magnesiun, and carbon reduc- 
tion) is the subject of several papers, while other papers 4r6 concerned with the 
electrolytic production of titanium, Other subjects dealt with are interaction 
of titanium with water vapor and with hydrogen and the determination of titanium 


in slags. 


This collection of. papers deals 
titanium dioxide, metallic titanium, 
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AUTHORS: 
of Metals in M 
ye potentsialy metallov V rasplav 
jeation 1- Equilibrium 
(soobshcheniye tes 
anykh rasplavakh) 


os 
TITLE: Equilibrium Potentials 
(Ravnovesny 
jlektrolitakh) Commun 
Thorium in Chloride Melts 
potentsialy toriya V khlori 
mii nauk SSSR. otdeleniye khimicheskikh nauk, 


251-258 (USSR) 
In the present peper +he autnors present the getermination 
results of equilibr tentials of thorium in equimolar 
mixture of gsodium- and potas h with and 
i i otential 
ined in the initial 


without thoriun-¢ 
nloride melts W 


of thorium in c 
state 0.14 uP to 18% Thel, was meas 
range of 680 - 825° (Fig 2). In order to aetermine the change 
of the electromotive force with the varying concentration 
of ThCl, in the melt, jsothermal lines were drawn (Fig 3). 
mixtures of otassium chloride with 

£ Theol, Like 


hioride peh ations 0 
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Equilibrium Potentials 0 
4. Equilibrium potentials 


‘Blectrolytes- Communication 
of Thorium in Chloride Melts 
ideal solutions. the equilibrium potential 
of thorium on temperature an ion was found. 
According to experimental gata the oxidation-reduction 
potential of thorium in chloride 11 as the equili- 
prium constant of the reection was 
it) + oh et2tn’* (melt)- 
e range of 680 - g25° the equilibria constant 


varies from 5121 up to 0.91. According +0 the semperature 
dependence of the electromotive force of galvanic elements 
with the melt containing tnorium aichloride the quantities 
ition voltage of the molten gThel, and the 


potential for t 


ph* (me 


In the temperatur 


of the decompos 
variation of the isobaric 
tions were calculated: 
tn(solid) + c1, (gaseous) = mhcel, (1iavid 
pnoi, (1iavié) + Tn(solid) = ancl, (1iauis) 
ar mixture 


tial of thorium in the equimol 
5 determined (Fig 4)- Phere ere 


he following reac- 


and 


Phe stationery poten 
KCL + Nacl at 700 - B42 we 
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4 figures and 42 references; 9 of which are Soviet. 


Ural'skiy filiel Akademii nauk SSSR (Ural Branch of 
Academy of Sciences, USSR) 


ASSOCIATION: the 


SUBMITTED: March 18, 1957 
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RUTHORS: 
TITLE: The [nf luence of the Nature of Cations and Anions 0 
Solubility of Titanium petrachioride in Salt Melts 
(vliyaniy® prirody kationov j anionov 1& rastvorimost’ 
tetrakhiorida titana V solevykh rasplavakh) 
PERIODICAL: gnurnal neorganiche skoy khimil, 4959, Vor 4, Nx 1» PP 458-162 
(USSR) 
ABSTRACT: The solubility of titanium tetrachloride in melts of LiCl, 
KCL, CsCl; NaCi-KCl, and an equimolar mixture of Wac1-KCel 
ana 20 wt. NaF was examined & 


with additions of 10; , 
650 - 800 > The dependenc 


e of the cations i 
increase in the direction from Lic 
increase is caused by the formatio 
complex forming process is indicated 


Ticl - 


ws & golubility 


1 to CeCl. The solubility 
complex anions» The 
g reactions: 


she natur 


n of 
by the followin 


= —_—> : 
+Clieit <7 TiClopeit’ 


4gas 
: = oT —F TF 2- 
TAC peit? © melt qa TiC heme t” 
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' The Influence of the Nature of Cations and Anions sov/7e-4-1-30/48 
on the Solubility of Titanium Tetrachloride in Salt Melts 


The dependence of. the solubility of titanium tetrachloride 
in the melt of NaC1-KC1(1:1) on the temperature and the 
dependence of the solubility of the NaF concentration was 
investigated. In melts with fluorine ions the solubility of 
rect, increases with the formation of titanium fluorine com- 
plex TF, s The complex ion Tire has a higher temperature 


stability than the ion Ticly » There are € figures and 13 


references, 1 of which is Soviet, 


SUBMITTED: October 28, 1957 
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5(2) sov/78-4-11-24/50 
AUTHORS: Smirnov, M- y., Chukreyev, N. Ya. 
PITLE: The gehavior of Beryllium in Fused Salt Baths jin the Presence 


of Metallic Beryllium 


PERIODICAL: Zhurnal neorganicheskoy Khimii, 1959: vol 4, Nr 115 
pp 2536 - 2543 (uSSR) 


ABSTRACT: Alkaline- earth metals are dissolved in their chlorides under 
the formation of subghlorides ; The authors found elso for 
peryliium (Ref 3) that she Ber ion is present in chloride 
melts in addition to the Be2t ion. In order to confirm this re- 

sult, the reaction of metallic Be in alkali-chloride melts is 
investigated here within the temperature range 351-600°. The 
reaction Be +,pea2Be* is measured py variation of the redox 
potential of a molybdenum electrode. fhe redox potential varied 
py 163 Vs and thus allowed for the determination of the smallest 
pet quantities. To make sure whether this was really 3 varia- 
tion cf the redox potential of the molybdenum electrode, the . 
authors compared the potentials of the molybdenum electrode 
and the beryllium electrode with those of a chlorine electrode 
Card 4/3 (Table 1). The Be electrode had a 00 t potential of ~2.44 V 
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05871 
avior of Beryllium in Fused Salt Baths in sov/78-4-11-24/50 


The Beh 
etallic Beryllium 


the Presence of M 
otential of the Mo electrode dropped from -1.13 ¥ 
1 shows the course of the redox potential 
xtended to 30 h. The 


whereas the p 
to ~ 1.82 v. Figure 


during the experiments which were e€ 
potentials of the Mo and Be electrode could not be fully com- 


pensated because the surface of the latter was passivated. The 
weight loss of the Be anode was measured for the purpose of 


determining the equilibrium cons 
pe2t+Be = 2 Be*- The scheme of fig 
used. A eutectic LiCl-KCl melt serve 
and cathode space were separated by a 
was made of molybdenum wire. Results of 
listed in table 2, As the Be anode corrode 
the anodic digsolution of Be, the authors determined the disso- 
lution rate of Be in chloride melts at the same experimental 
temperatures (Fig 3)- The results corrected in consideration 
of the corrosion of Be in chloride melts and the equilibrium 
t calculated for the experimental temperatures are listed 
4 shows the temperature dependence of the 
atisfies the empirical equation 


ure 2 shows the apparatus 


ad as electrolyte, the anode 
e cathode 


constan 
jn table 3. Figure 


Card 2/3 equilibrium constant which § 
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y., Chukreyev; N. Te 


AUTHORS : gmirnov, M- 
i eae 
TITLE: Ghe Redox Potential of the system pe’/Be’* in a Melt of Alkali 


Metal Chlorides 
pp 4066-1069 


Poklady Akademii nauk SSSR; 4959; Yor 127; Nz 55 


PERIODICAL: 
(USSR) 
In preceding papers (Refs 4,2) the authors found that in 
chloride melts which are in contact with metallic perylliums 
++. also BeT-ions are contained. There follows the 
determination of Ee /Be*? Ee /Be"*? and Bo et/Be the basis 
of the corresponding thermodynamic equations for t 
potentials of Be and its mono~ and pivalent i0nS; 3 
termination of the redox potential of the system pe*/Be** in 
galt melts Mea {libri potential was care 
ried out in 4 t in 4 measuring cell; 
which is shown by figure 1s an eutectic melt 
of Licl and KCL in argon 4& , Figure 2 shows 
the variation of the electromotive force of the cell 
Be | BeC1, LiCl KCl} C1,¢ with temperatures The isothermal 


cara 1/2 line of the equilibrium potential of the per 


ABSTRACT: 


pesides Be 
++ on 


he equilibriua 


yilium electrode 
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The Redox Potential of the system Be*/Be** 


Chlorides 


(E ~ lg [Be], Fig 3) calculated on 


data, confirns 


content in the 
shows the 


Empirical 
pendence, 
the redox 
There are 
ASSOCIATION: 
Academy of Sciences, USSR) 
April 13, 1959 by A. No 


PRESENTED: 


SUBMITTED: 
Card 2/2 


equations are writ 
and the constants 
potential of the gs 
4 figures, 4 table, and 3 Soviet 


Institut elektrokhimii Ural! 
(Institute of Electrochemist 


513R001651 


eats RE 


S0V/20-127-5-37/56 
in a Melt of Alkali Metal 


the concentmtion 
Table 1 shows 


BB e/Bet ang 
ten down for this temperature de- 


of the thermodynamic equation for 
ystem Bet/Bet+ are calculated. 
references, 


skogo filiala Akademii nauk SSSR 
ry of the Ural Branch of .the 


Frumkin, Academician 
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s/631 60 /000/001/001/014 
B101/B147 


in the electrolysis 


Residual currents and cathodic current yield 


of salt melts 


AUTHOR: Smirnov, M. Vv. 


TITLE: 


SOURCE: Elektrokhimiya rasplavlennykh golevykh i tverdykh elektrolitov, 


no. 1, 1960, 3-6 
EXT: Previous studies on the electrodeposition f Be (ZhFKh, 32) 2174; 
1958), Th (Izv. AN SSSR, OKhN, 1285, 1956), Ti (Izv. Sibirskogo otd. 
AN SSSR, 1960), Zr and Hf have shown that a charge reversal of ions to 
gsubions occurs: Me a-n)+ The metal deposition sets in as A , 
soon as the concen i ions in the electrolyte layer close to -—— 
the cathode corresponds them and the salt melt. 
The cathodic potential - 


The charge reversal prod 

: ) -, B+ 

g is given by ? = E 7 [Me \/si 
| Me? n)+/4e2* n)+ 
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Residual currents and cathodic... B101/B147 i 
() , 
7 D (ane! y arp where BY 2-0) /ye?* is a constant of the thermo- 
dynamical equation of the redox potential, D .,, D (a-n)+ are the 
Me Me vi 
§ is the thickness of the ae 


diffusion constants of the ions in the melt, 
diffusion layer on the cathode, [ue7*] is the molar part concentration of 
the metal ion with ordinary valence in the melt. The residual current 
caused by the cathodic charge reversal can now be written as 
at oO 
i = nFD [Me ]/o{exp [(a#/R2) (9 - 5 ){ +D /D + ; 
res we (27-2) + ° (2-n)+/y,2! nh? na)! ye? 
limit when the deposition of the metal begins 


i reaches a 
res 

(9 = et = const). The r 

[wel2n)*]_/[wet*] Co-n)/? = K. If no metal is 


the current yield is given by 
f ions of low valency is prevented by 


atio of the molar part concentration of the ions 


remains also constant: 


lost by side reactions on the cathode 
y= 1- i nes/t: If the accumulation o 
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TEXT: Measurements Wer 
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temperature coefficient of 
to the chlorine 


his coefficient: 
+ 9,005 v for 0-1 


t, = 

-4 + 
= 2.587 - 4.72: 10 T = 
e 2 2.600 - 5-43°10 T 2 
account the thermo-emf petwee 
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Baraboshkin, AL. N. 


tials of zirconium in 4 fused equimolar 
de and potassium chloride 
plavlennykh solevykh i tverdykh 
1; 1960, 17-22 


molar NaCl + KCl mel* 


on atmosphere in order to 
the equilibrium potentials of Zr 
electrode and to clarify the effect of 

The emf between Zr and Cl was found to be 
6 % by weight of Zr; 

0.002 v for 1.24 % by weight of 2x3 
9.003 v for 6.8 % vy weight of ZY. 
ad to the chlorine 


Taking into 


mn the carbon current le 
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electrode and the molybdenum lead to the zirconium electrode, the following 
equilibrium potentials are obtained: 5, = ~2.552 + 3945°10— T v3 J 
= -2.579 * 455-1078 v3; EB, = 2,592 + 5.2610 °T v, Owing to the - 


—— 


A+ 2+ ‘ 
Sagutpon: ot. vy Zr <= 227 (1) the isothermal lines are not linesr. 
me melt 


At low 2r concentrations, the equilibrium constant of this reaction is 
yen by K = _x)* [ar] /x, where x = molar part of the art jons. 
_x «= molar part of the are" ions. and {zr] = total concentration of 2x: 
1e average valency of Zr at ( zr] = 5.83-107 is approximately 2, For 
: it is 2,36 at 1000°K and 2,28 at 1200°K. 


s found in an pict + KCl melt, whereas 
amounts to ~1iT+7 kcal/mole for the NaCl + KCl meit- This 


: ; Qe _. - . : : ; 
due to the interaction of Zr with chiorine jons in =n? 


APPROVED FOR R : 
ELEASE: 08/25/2000 CIA-RDP86-00513R0016515300 
01-9" 


Fae SES He SE 


"APPROVED FOR RELEASE: 08/25/2000 


OSeESS EA Retell Bese PRES CTE 


CIA-RDP86-00513R001651530001-9 


5/631 /60/000/001 /002/014 
Equilibrium potentials of zirconium in... B101/B147 


Assuming a latent heat of fusion of arCly equal to 9.0 kcal/mole, the 
heat of formation of arcle jons in the melt is found to be -16 kcal/mole. WA 


A paper of I. 5; Morozov, D. Ya- Toptygin (Izv: AN SSSR, OXhN, 1920, 

1959) is mentioned, There are 4 figures, 1 table, and 10 references: 

6 Soviet and 4 non-Soviet, The four references to English-language 
publications read as follows: E. M, Larsen, J; J. Leddy, J. Am. Chen. 
Soc., 78, 5983; 1956; P. Gross, C, Hayman, D. b. Levi» Trans. Farad. Soc:: 
53, 1285. 1957; A. A- Palko, A. D. Ryon, D. w. Kuhn, J. Phys, Chem, 62, 


319, 1956; L. Jang, R. G. Hudson, Trans, Metallurg. Soc. AIME, 2 
589, 1959 
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AZ = -27 190 - 27.513 (1.694 + log [r7] ).7+550 cal/g-ion; 
AH = -27.2 keal/g-ion; AS = 27.513 (1.69474 log [F ye AS changes its 


sign at a = 2,07:107?, For a lower concentration, ASO. For a higher, 
The decrease in entropy with decreasing fluorine ion concentration / 
may be explained by the arrangement of fluorine ions around titanium 
cations. There are 2 figures and 12 references: 7 Soviet and 5 non~-Soviet, 
The three references to English-language publications read as follows: 
N. FL H. Bright, J. F, Rowland, R. H. Lake. Can. Dept. Mines anc Tech, 
Surveys, Mines Branch Rept. N MD 196; 3. G. Wurm, L. Gravel, &. J. 4. 
Potvin. J. Electrochen. Soc., 104, 301, 1957; Ww. C. Kreye, H. H. Kellog, 
J. biectrochen. LOC., 104, 504, 1957. 
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low current density (14-1074 - 49107? a/em), the potential changes liitie, 
but it rises quickly at higher current densities. The redox potential of 
pitt /pid* in the chloride melt is -0.8 v. 
piot passes into the electrolyte since jrat* |/ 

reaction takes place: Ti0, + © - 3e = T(t) + C0, (m = melt). The Ti ions 
Anodic dissolution depends on 0, 


Hence; it is concluded that 


[vs?*]~ 1072. @he following 


enter the melt, like the low Ti oxides. 
diffusion from the electrolyte to the Tid, -~C electrode. The anode 
current density can only pe increased when the discharged chlorine ions 
react with the Ti0, - C electrode. 11,000 Ti0, particles fall to 

2 of electrode surface. The effective cross section of the oxide 


The high polarization 
the surface of oxide 


1 cm 


layer was 3.226107? om, its resistance R7~1 ohm. 
observed is due to the ehenge in 0, concentration on 
and in the concentration of Ti ions 


particles in contact with the melt, 
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4 non-Soviet. 
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the Academy of Sciences USSR ) 
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AUTHORS: Smirnov, uM. V., Krasnov, tu. N. 
ann 


TITLE: Oxide - carbon anodes with lowest titanium oxides in 
electrolysis of chloride melts 


SOURCE: Elektrokhimiya rasplavlennykh solevykh i tverdykh 
elektrolitov, no. 1) 1960, 35-41 


TRXT: The behavior of oxide - carbon anodes with lowest metal oxides was 
investigated. For this purpose, the polarization of titanium monoxide , / 
and titanium sesquioxide - carbon anodes was studied, and the products of _ 
electrolysis at various current densities were determined. An equimolar 

melt of sodium and potassium chlorides was used as electrolyte. The 
polarization of titanium monoxide - carbon anodes was measured at 740 and 
anodes at 730 and 805°C. 

de - carbon anodes and the 


me (with 


830°C, that of titanium sesquioxide - carbon 
Tne authors found that the potentials of oxi 


rrent densities below 1 a/e 


corresponding oxide anodes at cu 
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Pi0+C) and 0.5 a/om” (with Ti,0,+C) were Similar. The only difference 


is that the former potential inereases with the current density much more 
rapidly than the latter. It is also characteristic that the precipita- 
tion of carbon dioxide on oxide - carbon anodes with TiO and Ti50, sets 


in not at the beginning of electrolysis as with Ti0,+C, put later, and 


the more so the lower the current density. Gas separation sets in more 
rapidly on anodes with TiO, under otherwise equal conditions. , 


2-3 
Experimental data allow definite conclusions on processes during the 
electrolysis of salt melts on oxide - carbon anodes with TiO and Tin0;- 


These anodes first dissolve like oxide anodes without carbon participation 
which only supplies oxide particles with current: 


: a : n+ 
3T10( 55144) ne ~9T1,0, (solid) + Tl (pelt) 


P ‘ . m+ 
27405 (sola) eM 2(aolid) * Ti (meit)° 
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In the case of electrodes with TiO, the first electrode reaction takes 


place at current densities not higher than 0.2 - 0.3 a/om® if their 
potential is more negative than -1.5 v. At higher current densities and 
more positive potentials, a new phase of changing Ti,0, composition forms 


which yields titanium ions in the melt corresponding to the second 
electrode reaction. The fact that carbon does not participate in 
electrode reactions agrees with thermodynamical calculations. Summary: 
Electrolysis with Ti,0,+C anodes, without gas separation at its beginning 


suggests that carbon does not participate in the dissolution which 
proceeds therefore like that with a pure Ti,0, anode. If the oxygen 


content of the surface layer of sesquioxide approaches its maximum (the 
anode potential reaching -1.3 to -1.2 v referring to the chlorine 
electrode), carbon starts participating in the process. If the current 
density is increased, the second reaction prevails. The polarization 
curve shows a sslientpoint and a new wave. The latter lies in the same 
potential range as with Ti0,+C anodes but at a higher current density. 
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5/020/'60/130/03/ 027/065 
AUTHORS: _Smirnovy M. Ve, Wichkov, I. Poy» B004/B011 
“RAepOpin, oe Pe? Perfil'yev, I. Ve 4 
M 
TITLE: Inve stigetion of the Thernodynamics' of the Renction 
S ; 1 , share 
vo,(s) + 3¢ (sr) + c1,(z) = vocl,{s) rf 300,(€) py Heans of the 
Method of Blectromotive Forces 

PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol 130, Nr 3, pp 961-584 
(USSR) 

ABSTRACT: It had been stated in earlier papers (Refs 4-3) that electrodes 
pressed from wetal oxides and carbon are reversible with re~ 
spect to the corresponding cation in chloride melts. This 
allows their utilization for investigating the thermodynamic 
processes and some reactions by measuring the emf, The authors 
had found in reference 1 that Thocl., in melts of chlorides or 
chlorides and fluorides are practically insoluble. They accepted 
this for vocis las well and investigated the reaction between 
uranium dioxide o«.rbon electrodes and melts of alkali | 

Card 1/4 chlorides containing UCl,- By mecsuring the temperature de~ Vv 
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Investigation of the Phernodynenics of the 5 /020/ 60/130/ 03/027/085 
BO 11 

Reaction v0,,(s) + +6(sr) + c1,(c) = 04/BO 

voc1,(s) + ~c0,(£ by Means of the Method of Electronotive Forces 

3 < c 
occurred the earlier, the higher the temperature and the UCl, 
content in the melt (Fig 2)+ With high UCly content in the 
melt, the electrode is destroyed. fhe appearance of the equi- 


to the reaction 
(s)-+ Experimental date are on the 


4.6 1074n)v (Fis 3). Herefrom, the 


eat effect 
ag the entropy 
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AUTHORS : smirnovy M: v., Komarovs Vo. Lees Baraboshkiny A. Ne 

ov" : 

TITLE: Equilibrium potentials of Zirconium in Mixed Fluoride - 
Chloride Melts 

PERIODICAL: Doklady akedemii nauk SSSR, 19605 Vol. 133, No» 25 


pp» 409 = 412 

their investigations in equivalent mix- 
addition of different amounts of fluorides 
9 from chemically pure gaits, the 

peing introduced py means of anodic dissolution of its zodide 
i t cell (Fig- 4). Argon served a8 Pro~ 

i% Zr and 


into the me 
tective atmosphere- Th 
up to 15-82 wt F were measured. The molar ratio 0° 


(Fl/[2e] wae varied b 
potential of Zr is more strongly influenced py 

fluorine than by its own conce jon equation jp written 
acun for the formation of the zirconium 
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the dependenc 
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hm, the avarage valency © 


wit 

5m = const - 4.904.10 "2 108 [FJ is set wp for 

potential on the concentration of the free fluorine ions Tt was check- 
content of 2,04 %0 15.82 ¥ 


ea at 770°C; variation © 
and conatant Zr concentration of 1.05 + OeF 
a eetal data (Fige 2) yields for m = O7)s 
The 


for which empirical equations 4re wri 
the following found: 420 22350 
w 


shange of m and n is discussed and : 
st ions at (F1/[2Zz\>10 ana [F]/ bad 4 
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ults of experiments at temperatures of rom 500 +o 
9, for which also eln 1a 


vie with [F1/[2r] from 49 re) 
were written gown. Assuming that in the case of 
+n a similar Way 


shows the res 

4250°K for five me 

pirical equations 

10 - 15 wt Zr the fluoride - © 

as if thorium were added (Ref- 3), the equation is wri 

she equilibrium potential In the case of an excessive quan 
ical jestrolysis of 


fluorine 75 > [Fj / [zz] >10 88 occurs in 
fluorine ZLTCONa Ss 4 4 47nd and 672° 4. For approximative 
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5/137/62/000/009/002/033 
Equilibrium between hafnium metal and... A006/A101 


scale versus equilibrium Hf potentials, are not straight lines. The bending of 
isotherms is caused by the presence of ions of different valences in the com- 
mensurable quantities. The magnitu lence in the electrolyte at 
different concentrations is determined from f tangents to the 
isotherms. Equations are 
constants of the reaction Hf felt) 
trode potentials: 

lg K = -0.329 - 2820 T, . 


Ene /ue2t = - 2.51 + 6.3 ° 107" Tb; ‘Ene /nett = - 2.65 + 6.2° 10° Tb; 
Eqeet “git = 7 2.79 + 6.0 - 107# Tp, The authors calculated changes in the 1so- 


paric potential Az at reactions of HfCly and HfClo formation and HfCly reduction © 
in HfCl, by hafnium metal. 
Hf(solid) + 21 p(gas) = HEC1), (melt) ; 


Az = - 245,000 + 55.0 T cal/mole 
Hf(solid) + Cla(gas) = HfC15(melt) ; 
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AUTHORS: Skiba, 0. V+ and Smirnov, M. V- 


TITLE: Equilibrium potentials of uranium in fused NaCl-KCl mixtures 


SOURCE: Akademiya nauk SSSR. Ural’skiy filial. Institut elektrokhimii. Trudy, no. 2, 1961, 
Elektrokhimiya rasplaviennykh solevykh i tverdykh elektrolitov.3-9 

TEXT: None of the recent papers on the equilibrium potentials of uranium in fused chloride salts mention 

its temperature dependence. Equilibrium potentials of uranium in equimolar NaClI-KCl mixtures containing 

from 0.5 to 27.2 wt % of UCI; were measured against a chlorine reference electrode in the temperature range 

from 700 to 930°C. Within the concentration limits investigated it was found that the equilibrium potential 


x az ,2.3RT 
of uranium may be calculated from the Nernst equation: E = E°vju' + Sp loelv*- The temperature 


dependence of the value E°vjv°* measured against a chlorine reference electrode is expressed by the equation: 


E%vju* = 3.010 + 6.65.10 *T. The temperature dependence of the equilibrium constant of the reaction 
3 3+ 42 
v 


+ 
QU + 3TH, 3Th + 2U3} is expressed by log K = log arr 11,342 — . There are 3 figures. 
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ov, V., and Smirnov, M.V-_ 


Elektrokhimiya rasplavl 
TEXT: The formation of stable hafni 
results of equilibrium potential measurements of bh 
nium compound containing fluorine js formed when N' 


Hf and up to 35 wt % of NaF are 


were measured against 2 chlorine re 


wt % of Hf and 1.36 to 15.8 wt % of 
dependence of the equilibrium potenti 


are 2 figures. 
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4d 


Institut clektrokhimii. Trudy. no} 1961, 
{ektrolitov. 19-22 


e salts can be deduced from the 
olid phase of any haf- 
3.4 wt % of 
900°C. The equilibrium potentials of hafnium 
1-KCI fused salts containing from 0.99 to 3.4 


900°C. Formulas representing the temperature 
t of the HfF,- ion are given. There 


xed fluoride-chloride melts 


es in the abov 
d from the fact that no s' 
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A006/A101 
AUTHORS : Smirnov, M. Ves Loginov, N. A.» Tsiovkina, L.-A. 


TITLE s . Behavior and equilibrium potentials of titanium in mixed fluoride- 
chloride melts ; 


PERIODICAL: Referativnyy zhnurnal, Metallurgiya, no. 8, 1962, 21 - 22, abstract 
8G160 ("Tr. In-ta elektrokhimii. Ural'skiy fil. AN SSSR", 1961, 


no. 2; 9 - 


TEXT: : The authors studied interaction: of Ty metal with fluoride-chloride 
melts containing Tj in 3- and h-valent state. It is shown that in the presence . 
of an excessive amount of alkali-metal fluoride, a mit compound is being formed 
whose composition is MeoTiFy and which is poorly soluble in molten mixtures of 
alkali-metal chlorides and fluorides. It is found that the behavior of a Ti- 
electrode in mixed fluoride-chloride ‘melts is like the behavior of a second-type 
electrode; its potential does not depend upon the nominal Ti content in the 
electrolyte and is wholly determined by the, concentration gt fluor ions FO 


rc 


according to equation E = ~ 566 2.100: “= 3.97-10°° Tig [F7]> in relation 
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AUTHORS Smirnoy, M_V., Baraboshkin, A.N., Saltykova, N. A., and Komarov, V. Ye 


SOURCE: Akademiya nauk SSSR. Ural’skiy filial. Institut elektrokhimii. Trudy, no 2. 1961. 
Elektrohimiya rasplavlennykh solevykh i tverdykh elcktrolitov. 63-69 


TITWE: Cathodic processes during deposition of hafnium from chloride and hloride-fiuoride 
fused salts 


TEXT; There are no pablished data on the electrode processes of the electrolysis of fused salts containing 


hafnium. The cathodic polarization of molybdenum and tungsten in chloride and and chloride-fluoride. 
fused salts containing hafnium was invastigated by measuring their electrode potentials against 2 chlorine 
reference electrode. Current densities were from 19-* to2amp/cm2 and the temperature range from 706 to 
900°C. Hafnium was introduced into the fused salts by addition of hafnium tetrachloride or by anodic dis- 
solution of the pure metal in the bath. The presence of fluorine ions in fused chloride salts decreases the 
deposition potentials of hafnium and decreases the concentration polarization, particularly when the F/B 
molar ratio is 6. There are 5 figures 
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AUTHORS: Nichkov, I. F., Raspopin, S. P., and Smirnov, M. VY. 


TITLE: The polarization of carbon-dioxide uranium anodes in melts of alkali metals chlorides 


SOURCE: Akademiya nauk SSSR. Ural’skiy filial. Institut elektrokhimii. Trudy, no. 2, 1961, 
Elektro-khimiya rasplaviennykh solevykh i tverdykh elektrolitov. 91-95 


TEXT: This work was undertaken to determine the highest current density at which UOCI, forms and to 
find the products of the anodic dissolution of carbon dioxide uranium anodes at higher current densities. 
The polarization of these anodes in an equimolar mixture of fused sodium and potassium chlorides at current 


densities from 10+4 to 10 a/cm? was investigated at 700 and 800°C. The electrolytic processes change with 
increasing current density in the following order: 1) formation of UOCI,; 2) dissolution of uranium 
oxychloride and uranium dioxide or their chlorination, resulting in the passage of U‘* ions into the solution; 
3) dissolution of uranium dioxide and the passage of UO3t ions into the solution without the participation of 
carbon, and finally; 4) the evolution of gaseous chlorine. There is 1 figure. 
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8/149/61/000/003/002/004 - , “ 
Electrolytic preparation of beryllium-zine .., A006/A106 foo 


Electrochem. Soc., 100 (6), 276 (1953); G. V. Raynor, J. of the Royal Aeronautical 
Soe., 50, 390 (1946)] : . ees 
ASSOCIATIGN: Ural'skiy politekhnic 


Heskiy institut (Ural Polytechnic Institute) 
Fiziko-tekhnicheskiy ‘ 


fakultet (Physicotechnical Division) 
SUBMITTED: January 11, 1961 


Schematic drawing of a closed electrolytic cell. - 
-1 ~ graphite anode; 2 - rubber seals; 3 - glass 
tubes; 4 ~ cover; 5 ~ electrolyte; 6 - zine 
- cathode; 7 - thermocouple; 8 - molybdenum power 
connection to the cathode; 9 - thermocouple hous- 
ing; 10 ~ porcelain bucket; 11 - alundum crucible. 
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| -predt of the nabure of alkali-metel .... © 3110/3206" t . 


cylindrical Be cfectroze with a diameter of 5-10 mm contained only 0.01% ; 
electronegative impurities. A carbon-chlorine electrode served: as i 
: reference electrode. Under equal working conditions (constant temperature 
‘ and rate of intréduction of chlorine), the potentials of the chlorine 
electrode and the Be electrode were almost equal in the electrolytes 
Licl, KCl and CsCl. The amf measurements with various electrolytes 

: (Fig. 2) correspond to the following empirical equations: 

- 2,00 mot % BeCl,+ LIC] oF 649—905°: 2, = 2,527—3,73-10-4-T + 0,003¢V 
0,46 met 96 BeCls + LIC] QF 620—880° : £2 = 2,522—277- 10-+*-T £0,004¢ 7 
S47 act 9% BeCh, + 3LiCl + 2KCI Gt 42i—755°: Ey = 2,703—4,97-10-*-T + 0,008 
4,2. met % BeCl, + 3LICI + 2KC! _&5 393940" : Ey = 2,658—3,56-10*-T. 0,005¢¥ 
9,77 mot % BeCl,+ KCI at 779—1007° : E's = 2,692—3,62-10-¢-T + 0,002" V 
0.60 anx 9% BeCl.+ KCl at 796—1023°: fs = 2,637—1,86-10-#. T + 0,003¢ ¥ ie 
10.1 mel % BeCl, + CsCl at G66—930°: Ey = 2,807-—4,43-10-#-T + 0,0054 ¥ : 
OAT mel -% BeCl:-+CsCl ab 695-950": Za = 2,790—2,91-10-t. T 4- 0,005) ¥ 


and agreed well with the values by L. Jang and R. G.’ Hudson (Trens 
Metallurg. Soc. AIME, 215, 589 (1959). If the thermo emf E, = (-0.0076 


+ 0.174+1074 p) + 0.0014, is inserted, the following is obtained: 
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‘prfect of the ne 
The following equations 


? 
4 
3 Licl + 2 KCl melt: . 


potential: Sk (2.3 p3/2F)*1e (Be"*] 


0/30 e2t * a 

hold: LiCl melt: B3e/3e2* = 92.5384 547°10 T V3 
-4 . Re ees " 

JT v; Kel melt: Bae /Be” 2.727 + 5.3 ° 10 


-4 


eet = -2.702 + 6.4° “10 = 
XOV; genial ts a /oe"* 22.834 + 529810" “4.9 vy. 
ugh the aifference of Licl 


metal cations gets evident, thro 
amounts to 0- 276 y at 1000 o%, The ef 
lar soaiun- and potassium chloride is Tor = (Ty0 + r,+)/2 
(0.98 + 1. 33)/2 - 1.16. The ren. -potential is Pie aie a eat 
718 + 5.83" 1074-Deve The aifference pi togie 


= 0.862 and & Or = nl 
Be/Be 
alues in aifferent melts equals the emf: & = Bae! [Beet Bee/peet 
Me fe"C1/Be. Tt is a direct 


The effect of the 
and CsCl which 


fective cation radius oss in the 


equimolecu 


the E° Lv 

of the galva nic element Be/BeCl, ’ ne'ci//BeCl, ; 

measure for the change of the isobaric potential at & +ransition of the 
o the chlorine enion in 


with lower pond energy + 


Hee’ ions from, the melt 
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5/020/61/ 136/006/020/024 
Redox potential of the sySteMrece B101/B203 ‘3 


conclude that in the potentiometric titration with hydrogen not et ct 
mat /t* 


wag measured, but only the potential which corresponds to tha equilibriua 


i i a Ti : 1 . tain & 
in the system TiCl, neue + 0-58 as = Ticl, ait + HCl nas To ottain the 


value Br , the authors eonductad the potentiometric titration with 
24 fms ot 
pic /Ti 
metallic titanium. Tre initial galt solution was prepared py blowing 
Ticly, vapor through an equimolar mixture of NaCl and KCl. The redox 
potential was measured by & molybdenum electrode referred to & chlorine 
electrode. For 4 rapid balancing of the concentration of Ti¢* and myat 
in the melt, the molybdenum electrode retated at 60 rpm. The potentio~ 
metric curves of Fig. 3 were obtained. Their course depends on 
nditions (temperature, concentration, intermixture)- But 
w the typical salient point which corresponds to the redox 
/ 34 2726402005 ¥ (referred to chlorine electrode). 
TL 
on the basis of the earlier established E° / oe (2.37146 .09+ 1072) c, 
pi/ti 
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B203 


Redox potential of the system... B101 
“the authors calculate E° / ae (-2.156+3.82*1074q) Vv, and find 
; Ti/Ti 
log K = - 2.888 + 3.251/? for the equilibrium constant. THe resulting K 


values are: 2,82 at 700°C; 1.35 at 800°C; 0.76 at 900°C; and 0.46 at 
1000°C. Thus, the equilibrium of reaction (1) is displaced to the. left 
with rising temperature. In contrast to other researchers, the authors 
could not establish a dependence of the redox potential on the titanium 
concentration. There are 3 figures, 2 tables, and 7 references: 3 
Soviet-bloc and 4 non=Soviet-bloc. 


ASSOCIATION: Institut elektrokhimii Ural'skogo filiala Akademii nauk SSSR: 
. (Institute of Electrochemistry of the Ural Branch of the 


PRESENTED: September 5, 1960, by A. N. Frumkin, Academician / 
SUBMITTED: August 31, 1960 Vie 
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LOGINOV, N.A.; SMIRNOV, M.V. 


Oxidation-reduction potential of mit 14% and equilibrium 
constant ef the reaction 3Ti#+ 4+Tig>4Ti3+ in an equimolar 
mixture of sodium and potassium chloride melts, Trudy Inst. 
elektrokhim, UFAN SSSR no.3:17-24 ‘62. (MIRA 16:6) 


(Electrodes, Titanium) 
(Oxidation-reduction reaction) 
(Fused salts) 
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KOMAROV, V.Ye.; SMIRNOV, M.Vo5 BARABOSHKIN, A.N. 
dy 

Anodic solution of zirconium and hafnium in fused salts. Tru 

Inst. elektrokhim, UFAN SSSR no.3225-39 ‘62. (MIRA 16:6) 


(Zirconium) (Hafnium) 
(Fusdd salts—Electric properties) 
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SKIBA, 0,V,; SMIRNOV, M,V,; RYZHIK, O.A. 


Polarization of the uranium anode in the electrolysis of a 
mixture of potassium and sodium chlorides. Trudy Inst, 
elektrokhim, UFAN SSSR no.3241-48 '62, (MIRA 16:6) 


(Electrodes, Uranium) 
(Alkali metal chlorides) 
(Polarization(Electricity) ) 
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SMIRNOV, M,V,; BAYEVA, T.F.; KOMAROV, V.Ye. 

Chronopotentiometric method of measuring the diffusion 
coefficients of tetravalent hafnium in chloride and fluoride- 
chloride melts. Trudy Inst. elektrokhim. UFAN SSSR no,3: 
59~64 '62, (MIRA 16:6) 


(Hafnium compounds) (Diffusion) 
¥ (Potentiometric analysis) 


(Fused salts 
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ANFINOGENOV, A.I.; SMIRNOV, M.V.; ILYUSHCHENKO, N.G,; BELYAYEVA, G.I. 
Study of the thermodynamics of the beryliium - copper system 
by the electromotive force method. Trudy Inst, elektrokhim. 
UFAN SSSR no.3283-100 '62. (MIRA 16:6) 


(Beryllium—copper alloys——Therm c properties) 
Electromotive force 


une 
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D204/D307 
AUTHORS : Smirnov, M.V., and Loginov, N.A.~ 
Nig ea Se 
TITLE: Study of the equilibrium between metallic titanium and 


its di- and trivalent ions in molten NaC1l~KCl, by the 
method of equilibrium potentials 


PERIODICAL: Akademiya nauk SSSR. Sibirskoye otdeleniye. Izvestiya, 


Baa 
TEXT; The authors studied the reaction 2371 14) + ™4 (soiia) = 


5a aay to demonstrate the usefulness of the method of equilibium-— 


potentials, in an equimolar melt of NaCl1-KCl containing 0.235, 0.7, .° . 

1.4 and 5.64 % Ti, between 701 and 975°C. The thagretical background 
is given. Equilibrium potentials of the Ti electre¢e were measured :, 
under argon against a comparison chlorine electrode, with an accurg= | 
ey of +1 mv, at a series of temperatures maintained; within + 1.59, ... 
The temperature dependegce is of standard electrode potentials were®=-- 


found to be EQ, jpy2+ = - 24382 + 4.83 x 10740, Boy /mdt =~ 2-158 + 
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AUTHORS: __omirnoy, }.V.,. Baraboshkin, A.N., Komarov, V.Ye. 
and Saltykova, N.A. 
TITLE: Cathodic and anodic processes during the 
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but partly to change in the diffusion coefficient of the ions in 

the high concentration region and, thus, to change in the thickness 
of the diffusion layer. {The anodic polarization curves shift to the 
side of more positive potentials with increase in temperature, but 
the general character of the dependence of the anodic potential on 
current density does not change substantially. The following expres- 
sion was derived for the average valency of the metal ions passing 
into golution at potential GQ: 3 


Oe 


+ 0.992 x 107* 106 pe - 


n° 
vie '* /rie®* 
: 
where Me--metal; n--average valency of the metal ions = k - 2x; ‘ 
x--proportion of Me2+ . At low i the experimentally found average 
Hf ion valencies, were lower than those calculated from Eq. 5)3 
at high current densities the experimental results were higher than 
the calculated ones. The cathodic polarization of Zr and Hf has the 
game character as that of Th and Ti but, in contrast to the latter 
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TEATs The above potentials, were measured in equimolar 
NaCl--KCl melts containing a) 0.16 - 6.8 wt.% Zr, or 0.16 -1.51 
wt. Hf and b) 2 - 35 wt.% NaF and 0.17 - 1.05 wt.% Zr, or 
0.99 - 3.4 wt.% Hf, between 700 and 950°C, to explain processes 
occurring during the electrolysis of chloride melts containing 
Zr and Hf, to calculate the thermodynamic quantities 42, MAH, 
and AS for the formation of MeCly and MeCl, (Me--Zr of Hf) 
from their elements in melts of specific composition, and to 
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n is the average valency of the Zr ions. At 710°C in electrolytes 
containing 2.04 - 15.82 wt.% F and 1.05 + 0.2 wt.% Zr, the average 
Zr valency was 4 >n> 3.23, when m decreased from 6 to 5. The equi- 
librium potential of Hf was found to be more negative than that of 
Zr in melts containing the same concentrations of Me and Fions, the 
difference in potential decreasing with increasing temperature. 
HfF2- was shown -to be slightly morestable than ZrF2- . There are 


3 figures. 6 
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TOPIC TAGS: bery! lium coating, 
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idg structure, coating phase composit 
beryllium electrodeposition 
.e. cathode current density) and mutual 


diffusion of Be and Cu (i-e- tempera of electrolysis) were 
studied in relation to their effects on the structure and phase composition of 
fused salts. Be was de- 


coatings deposited on a ca 

posited on Cu cathodes in a fused electrolyte (eutectic mixture of KCl + NaC} + 

16% BeClo by weight at temperatures of 710, 759, 800 and 835C, current densities 

of 0.004, 0-01, 0.02 and 0.04 a/em? and exposures 0 1, 2, 4, 6 and 8 hours. The 

electrolytic cell was described in AN SSSR, Ural'skiy filial. institut elektrokhi- 
d in the original and shown 
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in Figs. 1, 2, 3 and & in the Enclosure indicate that cathode deposition of Be 
on Cu is accompanied by the formation of deposits consisting of one or more 
Phases. Structure of the deposits is determined by current density, temperature 
and duration of the electrolytic process. [t was also demonstrated that such 
conditions of the Process promote the most rapid formation and accumulation of 
the B-phase. Microstructure of the BeCu coating is shown on several microphoto- 
graphs for the a, 6 and ¢ Phases. G. y. Burov, staff member of the Institute, 
performed the structural X-ray analysis. -G. Vy. Chentsovava and L. P. Tomi lovaya, 
other members of the Institute, performed the spectral analysis. Orig. art. has: 
2 tables, 4 graphs, 7 Illustrations. 
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ie AUTHORS: Smirnov, Me Ve3 Upov, Pe Me} Khazemova, T F,. 


— TOPIC TaGss lanthanum, melt diagram, entropy, equilibrium constant | 


| ABSTRACT: The reaction between molten La and IaCl 

' Reaction between Ie and laCl, was independent of ténperature 
mating IeCl, was obtained“at '864-1063F,. Oxidation-reduction 
a linear ingstaee of emf. with temperature (equations are avery: E.mf. data -. 
of the systems at equilibrium, shows a mixture of IaC] and IaCl,, the latter pre 

’ dominating. The equilibrium-constant, heat capacity afd entropy were calculated. wn 
The melt diagram for the La-LaCl system was drawn, from pure IaCl, to equilibrium =”. ~ 
mixtures of laCl,-IaCl, and metallic la. Below 827F there was no Paci, in the 
solid phase, only Ia fonely dispersed in IeCl,. Above this temperatur6é, in the 
0-9 mol.% La range, the excess laCl, crystallized. Orig. art. hass: 3 figures, .. 
1 table, 10 equations O06 ge ee ee i ee ee ie ee 
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jPURPOSE AND COVERAGE: The book is intended for otptcate of the Soviet: °: 
Army and Navy, and for civilian ‘readers interested in military services 
‘The development of military theory and the principles of modern wards A 
fare are presented and the decisive importance of rockets,and auchedr 
i ir weapons is explained, The effect of the decisions of the 22nd Party 
‘Congress and the Party Program on the Soviet theory of war is also be 
_ discussed, No personalities are pmeattonad: There are no reference 
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ABSTRACT: in order to determine the dependence of electrode notentiate’ot molybdenum in» |". 
a chloride melt on the nature of the alkali metal cations, the authors used the emf method to. | — 
study the equilibrium between molybdenum and molten lithium chloride containing from 0.27 ; 
to 2.49 wt.% Mo in the range of 620 — 950C. Expressions were obtained for the temperature 
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ABSTRACT: The emf's a the galvanic cells 
La. | KCl — =LICL+LaCl,-+2 LiF q KCI— LiCl i Cl C ‘ 


were measured at 600—800C, LiF being present in the electrolyte in amounts of 2, 5, 5.0, 10, 
and 20 wt, %. The experimental, data showed the existence of the following lanthanum com-. 
plexes in the melt: LaF2+ , LaF), and LaF,. Expression for the temperature dependence: of 
the instability constants of these complexes” were obtained: 
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2: a pure LaClg to LaCla, 14 ‘was measured in the fnieivel 900=1015C, “The specific... 
. -} ionic conductivity increases pose approximately 1,5 ohm” 1; em*”* for. LaCl,: to 
-- | approximately 2.5 ohm7! , cmt! for LaClo 44. Determinations ‘were made of the 
4 transfer numbers of Sationie t and anionic chlorine in melts of. LaCl3 and. LaClo, .. 
| with respect to a solid porous diaphragm, at 900C, In a melt of LaClg, the cure. i 
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- | TOPIC TAGS: liquid metal, jarittianum? lanthanum chloride’ cathode » polariza on 
ae | electrolytic deposition, molybdenum 
oe : TRANSLATION: A study was made of the: polacization ofa molybdenum edthoae 
ae : during the electrolysis of a LaCl3 melt at 860 and 960C.. The vertical sections’ 
(on the polarization curves), observed at DF 1 alem2, correspond to the separ 
| ing out of metallic lanthanum. Its equilibrium. potential in a melt of LaCly 44°: 
‘is equal to 2,524 volts at 860C and to 2, 439 volts at 960C, The diffusion coeffi-. 
‘ cients for La?* and La2t in a melt of LaCl3 are equal respectively to (0, 9-1; 1). 
10" “6 and (2, 9-3, 2): 1074 em?*/sec. Metallic lanthanum starts to Sid caulalack out on. 
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TITLE: ‘Diffusion ae trivalent molybdenum in a “medium of fused chlorides oO 
“|metals’ - ne Fat Se, See ee: 
: SOURCE: Elektrokhimiya, v. 1, no. 1, 1965, 59-62 ee 
7 TOPIC TAGS: ‘nolybdenuny chlorides : alkali ‘tetaly aigfusion ‘coefficient 


ABSTRACT: The ae aniyBdentm ‘in “dilute solutioas, of its. ‘tichlovide tn" ; 

ali ater, was studied. ©The concentration : of molybdenum in 

oe Therefore the interaction of its - 

The chronopotentiometric method 
jwith eaten of the e ent with a constant density higher than: 
the maximum diffusion density. was uset diffusion. coefficient of the 
dilute component of the melt. ‘The tests were conducted in ‘hermeti y sealed Ase 

in which the gas chamber was: filled with thoroughly purified helium'(see Fig. 1 
ithe Enclosure). ~The solvent ate were ad coated recrystallized chiorides 
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y, a oe 
OF ae otassium is cesium -and also ‘eutectic Lici-KCl. 
ve efficient: of trivalent molybdenum was. calculated according | to the emuat ion 


D= Le 37° 10 ~6( Ea) t em? /see ae 


where a is ‘he ‘concentration. Of: molybdenum in iedght %; ‘Mis the: ‘enleculax ‘Weight 
iI is the strength of current in amperes; 5 is the area of the cathode in cm*; p 
the density of the electrolyte in g/om?. - As the cation radius-of the alkali metal” 
increases, the rate of diffusion of the trivalent molybdenum decreases. — The values 


» Jof-the activation energy. are linearly. related to the inverse magnitudes of the - 


- cation radii of the salt sclvents., “It is Suggested. that the. diffusion process 
occurs) through’. "Jumping" of the molybdenum cations -£ : i 
lattice of the fusion. to another. © Orig. art. has. 
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ol Fig. ‘1. Cell for measurements: “1--quartz. 
glass test tube; ‘2--fluoroplastic. screens 

* 3=-quartz - capsule with chlorine: comparison 

electrode; 4=-quartz jacket with diaphragm; 
5--chromel-alumel thermocouple; 6--carbon 


' anode on’ a molybdenum ‘current feeder; - 
aa 7~-platinum cathode; 8--alundum erucib e3 
of $--test Soe. 
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_ | TITLE: Equilibrium potentials of zinconium in fused, cesium ‘chloride Boe gee Oe B. sad 


a SOURCE: Elektrokhimiya, Ve I, no. 25 1965, “143-148 
~{ TOPIC TAGS: zirconium, as electrochemistry, galvanic « cell 


: ABSTRACT: | This is a continuation of the study of equilibrium potentials’ of zir- ee 
-|conium in fySed alkali. metal halides. The. equilibrium potentials of zirconium in - 
a CsCl melt ere measured. in the 650-900°C range. asurement of the | ae 
temf of Zirconium was 2 wide hermetically. sealed quartz” 3. shown in fig. L: of au 
‘the Enclosure. Doubly recrystal)ized ee was ysed. From the ‘experimental data 
/ standard eae potentials of Zr/Zr- Zy/2r 4, 4 couples were calculated and. also _ 
‘ | the oxidation-reduction potential of the: or" 2 7p th system. . By measuring the cur- -._ 
see efficiency of anodic -dissoluti : ic zi i as shown,that the 

prmery fons which are in equijibriyn with the metal in CsCl melt are Zr“ and— 

4 pather than gr. For Zr. 2/ar' couples the oxidation-reduction, potential in 


Card 4 oe ane ; . 


APPROVED F : 
OR RELEASE: 08/25/2000 CIA-RDP86-00513R001651530001-9" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651530001-9 


AEST ERIN ETE GTO ISTE PE RITE Tete eT aes 


ee L 3781-66 EWT(m)/EP(t)/EWP(b) — IJP(c) : ‘30/36 at 
“| ACCESSION NR: AP5014138 © UR/0365/65/001/003/0335/0337 Be 


669.28 : 620.199.43 
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AITLE: Electrochemical corrosion of molybdenum in-a chloride melt ere 
: a 4, Ss \e Ht, 53 47 oN 
“SOURCE: Zashchita metallov, v.‘1, no. 3, -1965, 335-337 


TOPIC TAGS: molybdenum, corrosion, potassium chloride 


‘| ABSTRACT: The stationary pote re measured with respect to a 
chlorine comparison electrode i ium chloride. 
The experiments were done at 790-920° in a helium- 
sule. The empirical equation for the temperature relationship of the stationary © 


potential of molybdenum in a KC1 solution with regard to the thermoelectromotive: 
force between the molybdenum and carbon electrodes is 


B ag © 72-082 + 2647910 °T 20,004 vs 


‘Caleuliations show that corrosion rates in the 800-950° temperature range are of 
the order of 10’ a/cii?.in purd KCli Howevery when easily reduced impurities are 
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SOURCE: Elektrokhimiya, v. 1, no. 10, 1965, 1218-1294 


explain the effect of adsorbed oxy~ . 
The experiments were carried 


about 1 cm2 in area. Its potential w. s 
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AUTHOR: Ozeryanay4s I. Ne3 Krasil'nikovay '. A+5 Smirnov, M. Vos Danilin, Ve Neus 


/ tere 
ORG: none fs. 
TITLS: Use of the oxygen reference electrode\in molten carbonates 


SOURCE NAN SSSR. _Ural'skiy filial. Institut elektrokhimii. Trudy, noe 7» 1965» 
Elektrokhimiya rasplaviennykh solevykh i tverdykh slektrolitov; + odinamika 4 
kinetika elektrodnykh protsessov (Electrochemistry of fused salts nd solid 
electrolytes; thermodynamics and Kinetics of electrode processes)» 91-95 


TOPIC TAGS$ platinum, oxygens electrode potential, carbonate, chloride 


ABSTRACT: In order to elucidate the stability of the potential of the platinun 

oxygen reference electrode in molten carbonates under various conditions, the emf 

of the galvanic cell 
-Pt, C0402 | Nag003+k200 | nacarxcn | (Clz)» 


was studied at 770-1000°C as & function of temperature and composition of the gas 
mixture bathing the platinum. One of the half-cells was platinum pathed with a 


COp+0 mixture 4n a molten eutectic mixture of potassium and sodium carbonates, 
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~AUTHOR: Smirnov 
UFAN SSSR (Institut elektrokhimii UF. 


ORG: Institute of Electrochemistry, 
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f metallic lanthanun’with its kesehiowide’ 


SOURCE: Vsesoyuznoye soveshchaniye po fizicheskoy khimii raspLavlennykh soley. 2ds 
Kiev, 1963. Fizicheskaya khimtya rasplaviennykh soley (Physical chemistry of fused 
+ |salts); trudy soveshchaniya. Moscow, Izd-vo Metallurgiya, 1965, 254-257. 
TOPIC TAGS: lanthanum, enbovide, electrolysis 9 TRICHLO RIOE , CHE Mmrere 
REACTION » EMF : 
ABSTRACT: ‘The emf method was used to study the reaction of La with LaCl3 and solutions 
of LaCl, in the fused eutectic mixture LiCl-KCL in order to etermine whether compounds 
what part they play in the ;4| 


of Lanthanum of lower oxidation states exist, and if SO» 
electrolysis of Ia in fusea_salt' edia. The phase diagramiéf the LaCl3-La system was * 
experimentaily dn the range from the pure trichloride to the product of its. 
metallic La. The emf of galvanic concentration cells ecmposed of two by 
ersed in molten LaCl3 be 


n LaCl, saturated with La, and Mo" a 
containing 0.35-23/4 mole % dissolved La) at 850-1000 °C Showed that the dissolution of: 
La in the trichloride involves its reduction to the di- Emf isotherms 


plotted from experimental po 
electrolytes made up of a mixture of IaCl3 and laClz. It 


TITLE: Reaction 0 


determined 
saturation with 
calls (liquid La in molte 
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i, Ve and SHABANOV, 0, M,, Instituto of Eloctrochemistry of the Uralok ” 
adomy. of Sclonoss ¢ ssi, Svordlovsk (Institut elektrokhimit ‘Ural skogo | 
filiala AN SSSR) 
"Diffusion of Ions of Uraniun Uranium and a in Molten Chlorides of Alkali 
detail 4 


" Moséons Hicktrokhimlya, Vol 2, No 8, 1966, pp 953-957 


ABSTRACT : According to the Stokes-Einstoin oquation, the diffusion eooffictent:.” 
for ions of totravalont uranium must be greater than for trivalent, and tho 
rate of diffusion of ions of trivalent molybdonum in a medium of molten chlorides 
of alkali metals must riso in the order: LiCl - KCl - CsCl with decrease in : 
: viscosity. Moasuromonts have show the reverse order to apply. This gives ovie |, 
, dence to tho fact that the Strokes-Einstein equation does not accomt for all? 
; factors that can affoct diffusion rate, pike 
An examination was made of the mechanism of diffusion of milticharged ee 
cations in molten chlorides of alkali metals, whore they form complex anionic ~~ : .- 
groupings, Displacoment of the cation exchange resins occurs chiefly in the 
composition of complexes, the size and charge of which determine the relaxa- | 
tion retardation on the part of tho atmosphore of cations of the salt-solvent,.. 
The diffusion coefficents of the above indicated ions calculated on the basis -. 
of this mechanism quite satisfactorily agree with experimental data, 
It ‘is show why the ion of trivalent uranium diffuses more rapidly than. 
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‘PITMIE: Behavior of chromium nickel alloys in carbonate ‘melts 
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i SOURCE: Zashchita metallov, V- 2, no. 5, 4966, 700-704 


nickel containing alloy, corrosion rate, 


| TOPIC TAGS: chromium containing alloy, 
\1ithium compound, sodium compound 
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| ABSTRACT: The experinents were carried out in a low melting binary eutectic mixture 

\of lithium and sodium carbonates (melting point 497°). To suppress thermal . 
the salts were melted in an 


| decomposition and possible hydrolysis of the carbonates, 
Tae alloys investigated, BI-559A and EI-!37B, are 


latmosphere of carbon dioxide gas 

j solid solutions in nickel of the following elements * EI-559Aq-18% Cr; 234 Fe; 3.5% AL3}- 
other elements about 1%: EI-437B-—-22% Cr; 4% Fe; 26 54 Ti; about 1g Al. Samples of the- 
alloys, in the form of plates with 4 polished surfac# area of 8 cm’, were placed in an 
'alundun crucible with the melt. After the experinent, the samples were washed of 


jtraces of salts in distilled water, and dried to constant weight. ‘The weight increase = 
elt 
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TITLE: Interaction of tetravalent uranium with chloride-fluoride NaCl-KCl-NaF melt 
SOURCE: Atomnaya energiya, v. 21, no. 6, 1966, 476-478 


TOPIC TAGS: uranium metal, fluoride, chloride, electrolysis, oxidation reduction 
reaction 


ABSTRACT: ‘The purpose of the study was to obtain information on the thermodynamics 

of interaction between tetravalent uranium and molten fluoride~chloride mixtures, 

the electrolysis of which is frequently used to produce metallic uranium and crystal 
line uranium dioxide. This is a continuation of earlier work (Tr. In-ta elektro- 
khimii Ural. fil. AN SSSR, No. 8, Sverdlovsk, 1966, p. 47) where the equilibrium - 
between metallic uranium and a NaCl1-KCl-NaF melt containing uranium ions was studied. 
Using these data, and measuring the oxidation-reduction potential U(III)/U(IV), the | 
authors studied the interaction between the tetravalent uranium and the chloride- 
fluoride melt. ‘The measurements were made in a molten equimolar mixture of sodium 

and potassium chloride containing 3% uranium and 8.0 - 18.5% NaF by weight, in the 
temperature interval 973-1123K. Experimentally the work consisted of measuring the 
emf of a cell containing molybdenum as an indicator electrode and the molten mixture. 
The measurement procedure is briefly described. ‘The results show that the utt++ 
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